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carboxy fluorescein (6-FAM) THIS U^i^^^P^^t 
X- hiMCD* U ? U** K(S * U =f) ft^MA9(C 
SI A L, BB$&&^<D#*t, 3?£fcfe, HtM9M«0>4rft K ^ 

■•**H»2E4B*Ht^*:.*#HIKCtt*IBT»*U 
fc.-f*>K*U - Hf *, MM*, «W {*£ £ U . S * 
DNA v-^>i*Ta*»U,Gene Scan :/PSf^AT» 

*rbfc. i0jima)aMS«JH"tft«LTa8*H 

SfSTiS L Green fluorescent protein (GFP) £ 51 
aT5,*8*4.7kbp0)y7X5 KtBtOjaT* 
51 9 EE 18 Si izm A Ltz. 



6 tt*#R*0>fi iWoTi»fc.tt, 20 

L /c * OTtt, ft Bt. PSft , ^«#JLJ6 Tffl&K GFP 51 

atLTSfflT*5fc#i6tlfc. (0HS^I£ 103:178 
—185,1999) 

- K: <*> h*U-^***P**I - hii 
^"UdfKC U^""? - K, Green fluorescent 
protein 
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Abstract 



Purpo se : After inducing 6- car boxy fluoresce in (6- 
FAM)- labeled phosphorothioate oligonucleotides (S- 
ODNs) noninvasively into albino rabbit eyes by ion- 
tophoresis, we assessed the transfer of S-ODNs into 
the ocular tissues, their stability, and the possible 
presence of injury to the ocular tissues. 

JMgtJuxls : The iontophoresis group consisted of 12 
eyes oi # rabbits and the control group consisted of 
4 eyes of 2 rabbits given eye drops containing S- 
ODNs. Aqueous humor and vitreous humor were col- 
lected after iontophoresis, subjected to electrophore- 
sis with a fluorescent DNA sequencer and analyzed 
by the Gene Scan program. Frozen sections at 10 um 
were prepared for observations under a fluorescent 
microscope. A plasmid 4. 7 kbp in size that expresses 
green fluorescent protein (GFP) was induced into 18 
eyes of 9 rabbits by the same procedure. 

Regglts^ : In the iontophoresis group , S - ODNs 



is 



were detected in the anterior chamber 5 minutes af- 
ter electrophoresis and in the vitreous 10 minutes af- 
ter. These S-ODNs maintained the same length as at 
the initial synthesis. S-ODNs could also be detected 
in the posterior retina 20 minutes after electropho- 
resis. No evidence of degeneration or inflammation 
due to the above procedure was found in the ocular 
tissues. Fluorescence showing GFP gene expressions 
were found in the cornea, the anterior chamber an- 
gle, and the ciliary subepithelial tissues. 

Conclusions : These findings show that iontopho- 
resis is an effective method to induce gene into rab- 
bit eye&&J Jpn Ophthalmol Soc 103 : 178—185, 1999) 

Key words : Iontophoresis, Phosphorothioate oli- 
gonucleotide. Green fluorescent pro- 
tein 
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LTIi.#l8'> * /ux^ Lti^ 

^ jamais* nt^i 1 ^ 31 fifc-T-* A*&**»ffli» 

II H fit ^ & 

^r;i/F-xi tuBK o ^ * -fc > v * - rna 
(mRNA)^r VXffi?i]23ffi&T-*&(TACCG- 
CTCGGTAGATTCTGAGTT) * B & ft *£ «t (Applied 
Biosystems tt, 392 DNA/RNA Synthesizer) t? ft J& L 




K(S *U 

** DNA ->--5r> + UJ3lt**»fft*(l)U7Ti1".1I 
U - > U ftcft $ tit S * 'J scan L tz t Z ffi 
^i:^^^Mtt±j:<^^Tt^. (2) (i 
iicftSftrt: S * U ^co&^ft.Gene Scan -f u 7 ^ u 
T-OJJW j»£ (3) C-7jr1\ S * 'J =ra>Jfi*ai5 J: O'ftt* 

£ ftfr ») . j/lffcflttftC i^t<. &f£?3§5!f£T-£> & 



*5EL,^ffl***a L/j. $ u-b>f >£/[j 

t * /j SI 8K ft #J Tr & 6* carboxyfluorescein (6- FAM) *■ 

Uj^tO high performance liquid chromatography ( HP- 
LC)T-ffl«L, jJt«ff JtORi-t «fi<0* 'J =rco^^$r 




02 -r*> h*u— b'tcjise^siaA.oae^ai 

ml <7) s * 'J ^^77 X ^ K*#«£ii= A». 

'HBU + &fcA»*l-S«L&3& < £ f*J£| 2 ^|Jfl-C 1.5 
mA t L/j. 1.5mA Uil L X h <n%$ m & 'MMW ffi 
i L^. UMlt 100 V 
( b) '£g£^&<7> -> i - v ^^-T . 
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v 377 S) iC J: ») £§cfibOfft<t: L£: Gene 
Scan vTj ^ 7 A fr*^. *tft«K«>*'fcli 532 

nm-C^^.S^'i ^tt<&<0«fli*'J zft&% O.aflE* 
4 0 *-T < , «Bittfii:ii 3 m tf&otz. 
2. <*> h*U-i?KJ;£g^^<D®Afc<£t>'& 

ft 2. 0-3. 0 kg) «r m v * fc. ff *«» L tz S * U Sr A X 
B*(BSS^7X* #7c«K)U»»L lOpmol/ul t L 
fc. ^iC.fgJM^.^ 5 ^ 9 - 35 mg/kg) 
fc ■ v > v >ta&m (Az y ?. k - /V s , 10 mg'kg) comfit 
®im fci' b rt: », -ft J' u £ tt 

jS¥&£i£A^&^^ 

2 jNtT 1.5raA bhtz (EI 2) . fSSUl 100 V 

<D&mmm z&mL tz. 1.5mA uil * a, 5 tm, 10 

^Ppl20^fflO3aS69S«^^-C-r h*U--«ffc 
h i; ijt A (* > 7 9 - )V*\ 50 mg/ml) BUR* W> "C 

U->05tz*) 3fili*off56DNA v-ynt'ittL, 
Gene Scan Lfc - oa*B#WIUo 

S6fe**2E4lR*ffl^T^*€rffw\8»^^W*f L 



I hSff tt3&%Mftft-CS£ Lfc.»«4:Lr.*J62E6 
4IRtI20»J3*U 3|5|H»ffiOS* 'J *IItt 
h*U--e«rtf*>-r.20»»«iH»^*»«: 

3. BSiSSiSSSO&f* 
A<D§S<* 

X' green fluorescent protein (GFP) $:Mt^fe<?)^ffl 
t * (pEGFP-Nl, CLONTECH tt) . <^ A £ 3 14 4. 7 

kbp o . Lfcft^^ftRSWe*** 

C cD^Tfcliffe^ bioluminescent reporter t SI 4 *3 , ffit^ 
& a «*3SB , cofactor iWMiLit >#®;6<<fc & - 
:(7)^7X ^ K Sr 0. 5 ug/ml, 5 ug/ml, 50 ug/ml <0 3 
«S<oiSCRt L. ft * 2 ml *SE£fcBLhUgS:« Lfc 
r 4 * -y ^UriAL.^ti-rtt^iSStzou^r 10 
20»PJ,30»Mffl«LrJt«L/j.#^<?>*ftUoi^r 
SE5&1 E2BR3«-ro^ff9K18att«:fflv^fe.Jiaft4 0 

Mi L.^aftffl*-CBR3**iSfei*L,ff 3 10um<7)<S^« 
91 2 PC 4 ; |6h:50;ug/rni CO^^X ^ F^^r 20 # U 
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13 -r*> h*u-ifao»H**«t^ffi^#)a+3&»6fl>s*y 

O ^ [nj 1 Is^nslZ&Z.ttz.Gene Scan 0» #f« <> IpI «(0 « ^n-CV^.20^^§U3lHlS^ 



^t&ll^ZR 10 B 



181 







& - ■ .: - 

-:-:-:-^$<?:w:-:;M 





a.ftK#JBC«*^*^n-6.b : fell: < SSMftoPR 



Material may be proTOTetfby copyrightlaw( Title 17, U.S. Code) 



182 
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raaiuaiB-csfc(ia3). i/^stifcONA >-^> 

U^-ft U.'OUC* *) ,Gene Scan U J: &m%X 
%L& fc Htt<& t> f> ft*, i fc. 20 § 3 EH S 

ft R$s x amk <?mmfy tiffin.* m 4 u s-r. ars-ib 
^ & t , wiwjEru <t * 9**ji^*ftife«ia wit * 

h^U-Hftcj: *9 T^x 3= KiSAL^ffi^ 

affit±, am»*iw^fi < kkos^ t o^s* < * * «fa 

< <r>&1tfr#>itztf, B < frhtl&tzib, GFP 

IV # & 

DNA®ffr(T>'-f--tr>X^U zf ^ ^ U ^ ^ K)*r«# 

; v x ^ 7 * - £ jfl w * & ^ & • ; v - a £ j i j t * & -/r i£ 4 

«^w7Ti£*«ra56$ iitv^. Uhn^>f/ux^ 
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[SI 5 < h*^-t"tC<t5 green fluorescein pro- 
t ii 50 pin 
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Z^c^-Q^m^^? *-T-£>£.Dunaief <b " 
ffcA1-£C £T,Kido ^ s M±*"/v >:/n*- 
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i»jL«<o«wa-c* ort j: < ae+ £ « AT* # & <o 

^SSt', Abraham h 31 1± heme oxygenase - 1 iBfe-?- £ 

7fv^^i/x^^ ^-uia^&A.jH^ttmitA-r* 

fc«-S-LT^&. rfy *W ateco5S 
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^Wti#omauJ:&#Affl*^«^MaT*^ t $ 

A.#»ajms&^tae-T*A^MnBr**^fc snrv* 

&.Flannery ^"liTf ^itf ^OVXa^ 

it AS5ficotft«||ft<o«5 (J 100% CflC-/ : « A^ffir* 

,^\;v^x^-f ;vx^^^— ,v^tTn — -7^-f;l/X^< 

>f ;ux^^ LT(iIE««V y- A 
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L^Lftitt, Vtfy-Afc^ffiffcSftfc-fcvy-i' ->>f ^ 

'J tf y - a -& 
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Hangai *> 4, liS * V - coBgggt^ U -fV-ACBA 
U -7 * **>«flH*rt Ci±At £ C t TWRttttU* A 
T- § d £ * IBS L T t > a . d J: 9 C . m^^iSfc 7 -« 
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*0,#*<o|R#afc;T-ier*Uifijft-C. J: *)3c£Til3gft 



Grossman *>"'(±3r h a V- A^.Larn h n, li r^+r 

Lrv^.ttj9^coA"ffi-e^fe#rttz»Ai-&«^^4 
*n*fta6^oii«ift<oc fc-Cft^.tifcA^* ^x 
^ K<o*A^>«A-e*S.K»a«T'ii:a-<^H 
Ot-liaSSnt^it^ J . teco^i* -c Robinson K> ,3> 

T>^-tr>xt 'J rfx ? Kt*AL»fck«^L 
r^l>. i fc.Geest ^ ,G, t±X ^ U KWflAUK L 
T , 4- * I? ■ * CO # ^ «r 4 i t £ C t «• * -2r L T ^ -6 . 

i iTMiae^SrWIB+UWALtK ^. L^L.lEaS 

S * U O'GFP «:5fe3ai-^ 4.7kbp60^7X ^ K 

*> h^u--b'Ci: i)*g«<ft(riKrt^ajAL.ff 

^, ^|B|o^»Ti±±#ic?SAi-& ^riftU, ^*SH* V =r 
0 ^ < S 1 1 >2> T? { i ft u ^ »t # x. n o "C . * x ^ d 

x. X . RNA/S * »i ^W7'l y K®dE^«* tfc <h § co 
RNaseH iSt*tc J: * RNA SBfflBf*^ t * 4 f^aiU^ 

4^*5 J: CKSaffifHKfittUfDa Lrt^fc. i fc, 15 frfe 

\z \±'&mi$fflmmm~ t a js l t v » dna -> - ^ > 

tw»li«^^*Ai:/IIi^: S * »; J»B} »■!■•, 

sraa-r&Ku s + < .Ba«i«rt-cr 

> -f - -t > x ^ ^ + SHc *« T- § -5 «/ n6U7!) ? * 
WLttfre>titmX'& ftfrvtzZtfrb.S* >) 
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temmm<o$mit. s h u \± r »; r rob*** l 

bi#<d««s* * *-r - t t?««««Rffl«^<&Je* £ 

liA£ <,4-ElWll»rM±W' : b^4:«IR^^)*AiiflSB 
GFP<a»&£^-r«#*«B-eSfc. 20 

5Hns*>ii«K * *9 ^ K«±ftR*»»L#&£# 

£ #x £>*i£- * »R*iL#«c»*a*fcv*U t>a***to t> 
-K t 9 RftRXt:* 0 ffittua£ L. afi^SS L £ ^ 

o *: &Rfi S «»*3»*Bl ^ GFP fc <7)<g 

h . ill R ^« A "C S 4 ^ o o (i 11 ft ffl L ■/ ? x 4 
^^^CW/-^tz«Rffl«UiUjit?*riw»l»S*tfc 

(Z m ^ h tl Robinson b m l* & itt 51 H ^ 

(VEGF)mRNA T >-*-fe ^ X * V rf^^Jffitt 

mWi&* riv-r * x <offi?-#rt UiS«i£ A U ffiRifii^ 

oRDii fJttt << 0 , #188 * 3 1 S 
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